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MAP D. DISTRIBUTION OF MINUS-30-MESH STREAM SEDIMENT SAMPLES CONTAINING ANOMALOUS CONCENTRATIONS OF Ba AND Mn

390000m.

f)fjf?n()(?;g- Rl | 154°
-~ A Al ot i i & TS— | . o ) S
~ P i [yop Wl . ~ L 2, AN PR N4
sl p! i % B3 S - i B i R L e { ety
L L PN I —__o® ‘i - T B{eea” N g 'gl“‘kd}
‘ ot ~ [ SN GRS ey JBend ™Y
\ i / L i \ / \940 -“»/J\./‘yﬁ & (;ﬂ LA ! ¢
n\ C‘\’” S . '." ( ! L2 ///(v)"fﬁ j/;‘- i . e P "J/ %
W -’XS\?; | L o ) ‘)‘) i s S /v,/
"’"‘“’f ”“'/«( ‘""T_,/; > E— 3 ’/_/, . 4 .A..._,A,A,,(/fg"‘[ e "’f"”“‘ 5 \_ R.?, /0 4 / - o
p ~ A A [ y I3 i 7 - J/ y / < i e
v AN ) . A NP
o, J/‘Vj‘ / 7\ 4 ET et S\
R Sy ! P {3y
L L~y 3 P i 1€
i 9 -
| 3 s , A
&~ > { ; S~/
: 7 P  Fot g g
i / \I Y /SHV N 4 '\// 4
S \ | RPN & ¢ V.
7 "\ - A | Niakogon Mtn
7 N d |
J M ol P
Vi) e _ S AN
¥ | A g / |
77 v .
» \
A
1 11920
%0 i © r
5 g ’ y 1=
S !  imiiatehiak Sic P
=g > = — =TT Blufff/
| i "
T |
45 L " :.- i | e o 145
83 W& ‘ 1 =20 o.lj i
Big | ) | &
a2 | g . = R4, |
b g e
' \ * 146 w RAIL
: " i e ‘
/ ‘ 3 S
- | y ‘ 5 -
] RIS | x = = B0 S L L -
I | —— Pt S/l
| N e i ~ |
¢ = | ) o o Mouhtain &7 / e Y b
| 5 \f ¢ § fe——= N\ "= & / 1 e | il B\ |
| : ok D e e N
N = % { - s A == / & Sy
| S s i A ~ . LN ) R A
§ ( ‘ ‘ & ’ ‘ =avae] N P ‘ \ LTk } a0y Bluff, | ¢
v \ | / \ { Q ) {
i s \ | — « ; \ L Q \ ®
: f 5 ] ) i e 2 7 { ! . !
e o) ‘ ; ; -] e (SRS (N 8 MO | O &' K S5, SRS S /0 S . 0. WSSO o M i \)
| 7 ; » i £ W . =f | | $ \ | i \
< v s | "\ ] N\ o o g Itkilikeuich
il m o0 | s ; ) / Wi/ |75 5 ) B NEEREY ¥ b
O | \ (R & = WARFIN| (: e 2
=5 ‘ ? ; % (= §¢:= =) /Y,x’ )’ "’ » \ Ridges | ()
i ; v g | =1 | e ' PN P L
N [+ ' f Epadt § P A=
Q G 7 e | { —o J v |
Ve ,{-ﬂ A é; \ A / { |
) ; v | & - 4 L -
Y ‘ /; f \V - S/
¢ Lo i = | { \ ~ —~ S~
gl - 2 . =% | M T
Fig =, - B - A y o ey | =
e T m ,’ 4 \ 250 7
3 iDaze0 gy e = ) L { el ( {1
{ ) & ’ ‘ e [ . N
30 . e e T ]
. -\ UdrikS |
e ‘ { o M /R |
v ; Yo § % A2 2
Imiakrwifpok w01 S
2080 ‘ﬁ’/,(gg. : /
¥ AN (el

RANGEFRONT AREAS

/

UL

| h { { 1 /,:] :
L[ s/ /SOUTH [BOUNDARY—UMIXT MERIDIAN /k/ V> % "
R s VAT A== {7

Otuk Creek TR L
¢ (‘\u ) Y

t
]

\ NS

(i fégu;\/ F& {i'\ A\'\L‘) } f Sy
TO 2 NATO N AR

[l

N AN LA
. /2___%— J\JL\:/\_/\\\)\%‘ e ’l ‘
AN B

N 3000 =i s

\) N 2 \\) s\“x/\/ T

. i & ST 0N

\‘;/‘/ ‘ _/;,/\ 40002 \{\1\' N ,_,4\.'_;
‘. ¥ T p

=
&
8
S
(Yol
2
P v ,:‘,_,,". \\:"7::::: Fora b :c
. NOATA \ hd
Wg‘.gg:m';ss Aﬁ’l
AN ( .fe‘»!?_*/ 7 == S, %
RN )(GATEWF T ‘Kﬂcnc A
D \ L T NATIONAL PARK
68°00' O\ GATES OF THEABETIC WILDERXESS L 68°OO

156°00 490000m.E, 7. 25 £ 153°00

MAP E. DISTRIBUTION OF MINUS-30-MESH STREAM SEDIMENT SAMPLES CONTAINING ANOMALOUS FACTOR 4 SCORES (As-Cu-Mn-Pb-Zn)
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Figure 2. Killik River quadrangle showing areas covered by geochemical
reports. Right ruled area, Kelley and Mull (1995a); left ruled area, Kelley
and others (1995), Kelley and Kelley (1992), and this report.
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Figure 3. Frequency distribution diagrams for selected elements in minus-30-mesh stream-sediment samples from the southern part of the Killik River quadrangle (number of
samples, 271; N, not detected at lower detection limit; L, less than lower detection limit; G, greater than upper detection limit).

Table 1. Analytical limits of detection for minus-30-
mesh stream-sediment samples collected from the
southern part of the Killik River quadrangle
[All values in parts per million unless otherwise noted;
all analyses by semiquantitative emission spectrography
unless otherwise noted; AA, analysis by atomic ab-
sorption spectrometry; NA, not applicable]

Table 2, Statistical summary of selected elements from 271 minus-30-mesh stream-sediment samples from the Killik River quadrangle

[All concentrations in parts per million unless otherwise noted; UQV, number of samples with unqualified values; N, number of samples qualified with "N"
(not detected at lower detection limit); L, number of samples qualified with "L" (less than lower detection limit); G, number of samples qualified with "G"
(greater than upper detection limit); DR, detection ratio or the number of samples with unqualified values divided by the total number of samples; N( ), not
detected at lower limit of detection shown in parenthesis; ---, not calculated because DR is less than 0.3; *, geometric mean calculated using all data--values
with "N" were set equal to 0.5 times the lower detection limit, values with "L" were set equal to 0.7 times the lower detection limit, and values with "G"
were set equal to twice the upper detection limit; +, threshold values listed only for elements shown graphically on maps B through D].

Element Lower limit Upper limit Concentration Percentile Threshold
Element UQV N L G DR Min Max Mean” 50th 80th 90th value*
@ Mn (2,000 ppm) Ca% 0.05 20
Fe% 0.05 20
e S0 ; L e e R RS
_ . g% : 5 o 0.59% 0.3% 0.7% 1.5%
#* Kady Sulfide mineral occurrence Ag 0.5 5'°N°2 ca% 269 0 2 0 0.99 <0.05% 20% 0.14% 0.1% 0.1% 0.3%
I;: zog ..o Ti% 271 0 0 0 1.0 0.07% 1% 0.37% 0.3% 0.3% 0.7%
- ' . _ N R e 3 Mn 270 0 0 1 0.99 200 >5,000 1,002 700 1,000 1,500 2,000
/ Area boundary delineated by minus-30-mesh stream-sediment samples containing o 10 500 Ag 5 265 1 0 0.02 N(0.5) 1 0.5
anomalous concentrations of one or more elements B 10 2,000 . e - 24 o 0.8% <5 50 8.1 5 10 15 15
Ba 20 5.000 Au 2 269 0 0 0.007 N(0.05) 0.1 0.05
So 1 1.000 B 271 o) 0 0 1.0 20 200 96 70 100 150
A ' Ba 265 0 0 6 0.98 100 >5,000 494 300 500 700 1,000
o Minus-30-mesh stream-sediment sample site oy o 18 of 1'032 Be 270 0 1 0 0.99 <1 5 1.7 1.5 1.5 2
g: 20- R cd*A 271 o] 0 0 1.0 0.05 5.6 0.32 0.2 0.3 1.0 1.0
o 5 2,000 Co 270 1 0 ) 0.99 N(5) 50 25 20 30 30 50
&t 40 5.000 cr 271 0 0 0 1.0 30 300 106 70 100 150
s 5 20,000 CUAA 271 0 o 0 1.0 5 100 35 30 30 70 70
La 20 1,000 Cu 271 0 0 0 1.0 5 100 38 30 40 55
Mn 10 5.000 La 205 66 o) 0 0.76 N(20) 70 23 20 20 50
o : 2000 = El= e e e et - -
FSE . s 19 A5 WOLES o i g:ggg Ni 271 0 0 0 1.0 10 150 56 50 50 70 100
Pb 10 20,000 PbAA 267 2 2 0 0.98 N(10) 300 20 15 20 50 50
B ! 5 10 LS. SGIMETERS Sp™ 1 BA Sb 62 0 209 0 0.23 <1 10 1.0
PR T N . s S 10,000 Sc 270 1 0 0 0.99 N(5) 30 16 15 15 20
Se 5 100 Sr 108 144 19 0 0.40 N(100) 700 74 50 50 150
NATIONAL GEODETIC VERTICAL DATUM OF 1329 e & s v 271 0 o) 0 1.0 70 300 169 150 150 200
Sr 100 5,000 Y 271 0 0 0 1.0 10 70 28 20 30 50
Th 100 2,000 Zn 45 138 88 0 0.17 N(200) 1,500 200
v 10 10,000 Zn*A 271 0 0 0 1.0 25 1,000 11 80 110 200
W 50 10.000 Zr 271 o 0 0 1.0 30 500 168 150 150 200
Y 10 2,000
ZnA 25 NA
Zn 200 10,000
Zr 10 1,000
156° , 153°
Table 3. Average worldwide abundances of selected trace elements in unaltered and unmineralized shale and chert * ; __
[All values in parts per million; nd, no data; (1), Levinson (1974); (2), Vine and Tourtelot (1970); (3), Maynard (1991); and (4), Adachi and AKDO75- \ Kikiktat | : ; 2',&
: Mountain/ ! %,
others (1986)] 68°30' - AKDO086 ; -.5 R
@ P, \ i ! ; "
' AKDOO5- ;o ./
Rock type and f::ﬁpa\ / AKDOS5 M :
reference Ag As Ba Cd Co Cr Cu Mn Ni Pb  Sb Zn il IS B B S 3
! 1. E;'.." ».\_\.\ R :‘ ‘-\ !‘: "< xl"‘ -
; g /" AKD622 @ AKDE31
Shale (1) 0.05 15 700 0.2 20 100 50 850 70 20 1 100 i S i AKD607 .- AKD624 < AT @ AKDB23 P
Black shale (2) <1.0 nd 300 nd 10 100 70 150 50 20 nd 30 T / P i N ? Nl e e vae o,/
Host sh:le of Pb- and Zn- e At G i A I S TR O . AKD819 . Kug WO
tich deposits (3) nd nd 6,550 nd 3 nd 28 330 40 24 nd 129 o d ) . Py LAK . E AKDBE20.® {
Host chert of Pb- and Zn- y o b N .ﬁﬁgggg - ' AK0629 AKD618 »
rich deposits (3) nd nd 5,047 nd 2 nd 18 123 16 13 nd 35 S T T v f ) AKDE17/@""
Oceanic chert (4) nd nd 450 nd 7 nd 130 2,700 26 12 nd 35 ol T i@ AKDGO8="""y W | greek N
Continental chert (4) nd nd 140 nd 4 nd 59 253 14 8 nd 29 23 iok Crel ’,,AK0610 P N el
i ' 7 - N il oy " ’, =
“e, 0 5 10km . T i b
68° ' ; :
INDEX MAP SHOWING LOCALITIES OF ROCK SAMPLES LISTED IN TABLE 4
Table 5. Factor loadings for the five-factor model for 271 minus-30-mesh stream-
sediment samples. Total variance explained by the five factors equals 68 percent.
To simplify, all loadings less than 0.35 have been omitted
Element Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Table 4. Concentrations of selected elements in rock samples collected from the Killik River quadrangle
Fe 0.55 0.36 [locations of rock samples on index map; all values in parts per million except Fe, which is in percent; * analyses by atomic absorption method; all other analyses by emission spectrography; N, not detected; NA, not analyzed]
Mg 0.84
Ca 0.46 0.67 Rock description
Ti 0.86 Area Sample no. Latitude Longitude Fe Ag Ag° As As Au’ Ba cd' Cd Co Cr Cu Mn Ni Pb Zn’ Zn (map-unit symbols from map A)
Mn 0.38 -0.54 0.35 0.38 ,
gs 0.56 _2'66 0.42 Otuk Creek AKD625A 68 19 27 155 41 45 10 N N N N N 50 0.5 N 10 10 10 5,000 30 <10 120 200 vein in unit Mk
Ba . . 0.75 o . AKD625B 68 19 27 155 41 45 20 N 2.3 N N N >5,000 0.8 N 10 10 15 3,000 20 10 250 1,500 concretion in unit Mk; contains sphalerite
Co 0.35 0.72 AKD625C 68 19 27 155 41 45 20 N 0.8 N N N 300 0.8 N 10 <10 10 3,000 20 15 30 300 concretion in unit Mk; contains pyrite, calcite
or 0.50 0.51 AKD625D 68 19 27 155 41 45 20 N 2.3 N 20 N 100 0.6 N 20 20 10 3,000 30 20 65 300 vein in chert; unit PMK
Cu 0.66 0.35 AKD625E 68 19 27 155 41 45 >20 N 0.05 N 30 N 500 0.5 N 20 50 10 3,000 30 50 100 500 vein in unit Mk
iy 0.58 0.40 AKD625F 68 19 27 155 41 45 1 3 N N 10 N 700 1.5 N <5 100 30 500 50 N 150 200 chert; unit PMK
2{, 0.66 8;1; Kurupa Hills AKDO75 68 08 10 150 03 30 1 0.5 N N N NA 1,000 NA N N 50 100 70 15 N 45 N black chert
. 0.79 AKDO76 68 08 10 150 03 30 1 N N N 34 NA 5,000 NA N N 30 70 5,000 20 N 27 N limestone
Sr 0.60 0.54 AKDO77 68 09 55 150 06 10 1 0.5 N N N NA 1,000 NA N N 30 50 100 15 <10 39 N black chert -
Vv 0.38 0.69 AKDO79 68 09 55 150 06 10 1 1.5 1.4 N N NA 2,000 NA N 10 70 70 100 500 <10 15 <200 pyritic chert
Y 0.73 AKDO81 68 09 55 150 06 10 1 1.5 1.2 N N NA 1,500 NA N <5 100 70 50 30 <10 51 N chert
Zn 0.80 AKDO82 68 09 55 150 06 10 1 1 0.94 N 1 NA 1,500 NA N <5 70 50 50 30 N 59 N chert
zr 0.53 AKDO84 68 09 55 150 06 10 1 0.7 0.73 N 14 NA 1,500 NA N <5 50 30 200 20 <10 52 N chert
AKDO86 68 09 55 150 06 10 0.7 0.5 N N N NA 1,500 NA N 7 30 30 70 30 <10 98 N chert
Percent of total 37.0 12.0 7.0 7.0 5.0 Kikiktat AKDOOS5 68 02 00 151 40 55 5 N N N N NA 200 NA N 20 500 100 1,000 70 N 53 N “unit mi
datasvaridnce Mountain AKDOO9 68 05 00 151 39 20 3 N N N N NA 3,000 NA N 50 70 50 1,500 70 15 160 200 shale
explained by factor AKDO10 68 05 00 151 39 20 3 0.5 N N N NA 500 NA N 50 100 100 700 100 N 52 N chert
AKDO18 68 05 00 151 39 20 5 <0.5 N N N NA 200 NA - N 10 20 10 1,500 30 20 9 N chert
AKDO23 68 05 00 151 39 20 1 7 N N N NA 300 NA N 15 10 100 500 100 15 140 N unit mi; contains disseminated pyrite
AKDO29 68 04 31 151 39 20 1 N N N N NA 700 NA N 10 <10 30 500 70 N 15 N chert; contains disseminated pyrite
AKDO30 68 04 00 152 45 00 5 N N N N NA 500 NA N 50 150 150 1,000 50 N 76 N unit mi; contains pyrite
AKDO33 68 04 00 152 45 00 1 N N N 9.4 NA 500 NA N 7 20 7 1,000 10 30 45 N chert nodules
AKDO37 68 04 00 152 45 00 1.5 0.7 N N N NA 700 NA N 10 70 10 300 50 20 81 N clastic rock
AKDO46 68 04 00 152 45 00 5 N N N N NA 500 NA N 20 50 20 2,000 30 <10 96 N unit mi
AKDOS5 68 04 00 152 45 00 0.5 1 N N 23 NA 1,000 NA N 10 20 10 200 20 N 22 N chert
Grizzly AKD617 68 09 45 153 04 00 3 N N N N N 100 0.2 N 5 10 10 2,000 20 <10 35 <200 quartz vein
Mountain AKD618 68 10 48 153 04 30 5 N N N N N 70 0.4 N 15 30 15 1,000 30 50 130 <200 quartz vein
AKD619A 68 13 15 153 28 45 10 N N N N N <20 0.3 N 10 <10 1) 2,000 10 N 10 200 quartz vein; contains pyrite and sphalerite
AKD619B 68 13 15 153 28 45 2 N 0.1 N N N 300 0.2 N <5 20 5 50 10 <10 10 <200 unit MDk with disseminated oxidized pyrite
AKD619C 68 13 15 153 28 45 5 N N N N N 50 0.3 N 10 10 15 1,000 30 20 60 <200 quartz vein; iron oxides
AKD620 68 11 55 153 30 00 10 N N N 10 N 70 0.3 N 50 30 S 200 50 N 30 200 quartz vein; contains pyrite
AKD621 68 16 45 153 17 00 10 N 0.5 N N N 100 0.5 N 20 50 20 1,500 50 <10 200 200 quartz vein
AKD622 68 16 30 153 37 58 3 N 1.9 N 20 N 100 0.2 N <5 10 5 50 10 10 <5 <200 unit MDk; contains disseminated pyrite
EXPLANATION AKD623 68 15 30 153 35 00 3 N 1.0 N 20 N 200 0.3 N <5 20 10 100 10 <10 <5 <200 unit MDk; contains disseminated pyrite
MAP E Southern Kurupa AKD624A 68 13 28 154 38 58 10 N 1.7 200 220 N 70 0.2 N 50 15 200 200 50 N N <200 quartz vein
Lake AKD624B 68 13 28 154 38 58 10 N 0.15 N N N 100 0.9 N 50 100 50 2,000 50 <10 N <200 iron oxides
. Sample yielding anomalous factor 4 scores (As-Cu-Mn-Pb-Zn) Outwash Creek AKD605C 68 12 00 155 02 00 0.5 3 6.0 N 80 <0.05 50 480 100 50 <10 1,000 30 20 30 28,000 >10,000 breccia; contains pyrite, galena
(Kady occurrence) AKD605D 68 12 00 155 01 25 0.2 0.7 1.9 N 30 N 50 0.3 N 10 <10 500 N 18 500 35 <200 quartz vein; contains pyrite, galena
AKD60SE 68 1200 155 01 25 5 5 7.9 700 240 0.15 <20 1,900 500 200 <10 2,000 15 150 50 210,000 >10,000 vein-breccia; contains sphalerite, pyrite
# Kady ) ) AKD60SF 68 12 00 15501 25 0.5 2 3.7 N 20 N N 780 150 20 N 1,000 <10 10 N 120,000 >10,000 vein; contains sphalerite
Sulfide mineral occurrence AKD606A 68 11 57 155 00 30 1 1.5 2.4 N 30 N 50 >100 100 7 <10 70 20 5 15 >2,000 10,000 quartz boxwork; contains sphalerite
AKD606B 68 11 57 155 00 30 N N N N N N <20 0.5 N <5 <10 <5 <10 <5 N 105 <200 quartz vein; barren
AKD606C 68 11 57 155 00 30 1.5 1.5 2.6 N 400 <0.05 <20 1,200 >500 50 N 1,000 10 20 20 150,000 >10,000 vein-breccia; contains sphalerite
== : : ; AKD606D 68 11 57 155 00 30 1 7 13 N N 0.20 <20 1,200 N 70 N 200 10 <5 50 170,000 <200 quartz vein
/ N Area boundary delineated by minus-30-mesh stream-sediment samples AKD607A 68 11 30 155 00 00 05 3 10 N 10 0.05 <20 1.8 N <5 <10 1,500 15 <5 N 130 1,000 vein; contains pyrite, chalcopyrite
containing anomalous concentrations of one or more elements AKD607C 68 11 30 155 00 00 15 150 72 500 110 0.10 50 1.1 N 30 <10 >20,000 10 100 100 40 <200 vein; contains pyrite, chalcopyrite
AKD607D 68 11 30 155 00 00 2 10 >100 N 10 0.05 50 0.5 N 15 <10 7,000 30 20 10 25 <200 disseminated pyrite, chalcopyrite
AKDO63 68 09 11 155 00 36 0.7 N N N 10 NA 100 NA N 7 70 i 500 N N 8 N sandstone
. Minus-30-mesh stream-sediment-sample site AKDO64 68 09 14 155 00 43 0.7 0.5 N N 41 NA 700 NA N 30 150 30 150 70 30 97 N shale
AKDO65 6809 14 155 00 43 3 N NA N NA NA 200 NA N 20 70 7 1,000 20 30 NA N siltstone
AKDO70A 68 07 08 155 00 00 2 N NA N NA NA 200 NA N 10 70 7 500 20 N NA N sandstone
AKDO70C 68 07 08 155 00 00 20 10 NA 1,000 NA NA 150 NA N 1,000 20 200 20 1,000 700 NA 300 pyrite nodule in sandstone
Itilyiargiok AKD608 68 07 45 155 18 00 0.7 20 32 1,000 6,400 0.75 50 120 150 500 <10 1,500 50 50 20,000 140,000 > 10,000 disseminated pyrite, arsenopyrite
Creek AKD609A 68 07 30 155 17 00 7 7 14 200 240 0.05 50 3.6 N 50 50 10,000 200 20 150 120 500 vein; contains pyrite
(Vidlee occurrence) AKD609B 68 07 30 155 17 00 5 2 2.4 200 220 0.15 50 16 <20 50 20 50 20 10 70 1,600 2,000 disseminated pyrite
AKD609C 68 07 30 155 17 00 3 20 17 N 30 0.05 30 990 >500 50 20 500 150 10 2,000 220,000 >10,000 quartz vein; contains sphalerite
AKD609D 68 07 30 155 17 00 10 50 39 N 20 0.10 20 2,500 >500 50 <10 500 70 7 1,000 250,000 >10,000 quartz vein; contains sphalerite
AKD610A 68 07 35 155 16 45 7 20 28 <200 140 0.05 50 9 20 70 <10 1,000 20 20 2,000 1,200 3,000 quartz vein; contains pyrite
AKD610B 68 07 35 155 16 45 5 300 23 200 160 0.15 50 >100 >500 70 50 7,000 50 20 >20,000 4,000 10,000 quartz vein; contains galena
SCALE 1:250 000 AKD610C 68 07 35 155 16 45 10 150 100 N N 0.05 <20 2,800 >500 50 <10 300 150 5 15,000 27,000 10,000 massive sphalerite
5 0 5 10 15 MILES
] j— I F — :
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